Immunohistochemical and mutational analyses of Wnt signaling components and target genes in intrahepatic cholangiocarcinomas.
The mechanisms of carcinogenesis in intrahepatic cholangiocarcinoma (ICC) are not well characterized although alterations in several oncogenes and onco-suppressor genes have been reported to occur in ICC. In the present study, we focused on alterations in the Wnt signaling components and target genes by analyzing 24 surgically resected samples of ICC. Immunohistochemical analysis of beta-catenin showed positive staining in cytoplasm and/or nucleus in 58.3% of the samples, indicating the presence of alterations in the Wnt signaling pathway in these samples. In sequencing analyses, mutations in the beta-catenin, adenomatous polyposis coli and Axin 1 genes were observed in 8.3, 12.5 and 41.7%, respectively, of the 24 ICC samples; however, the functional significance of these mutated genes is controversial. Furthermore, cyclin D1, c-myc and urinary-type plasminogen activator receptor, which are the downstream target genes in the Wnt signaling pathway, were overexpressed in 41.7, 41.7 and 58.3%, respectively, of the 24 ICC samples. The overexpression of cyclin D1 was statistically correlated with that of beta-catenin. Based on these results, we speculated that the Wnt signaling pathway plays an important role in carcinogenesis in ICC through overexpression of its target genes, particularly cyclin D1.